Quantitative Imaging Flow Cytometry of Legionella-Containing Vacuoles in Dually Fluorescence-Labeled Dictyostelium.
Legionella pneumophila enters and replicates within protozoan and mammalian phagocytes by forming through a conserved mechanism a specialized intracellular compartment termed the Legionella-containing vacuole (LCV). This compartment avoids fusion with bactericidal lysosomes but communicates extensively with different cellular vesicle trafficking pathways and ultimately interacts closely with the endoplasmic reticulum. In order to delineate the process of pathogen vacuole formation and to better understand L. pneumophila virulence, an analysis of markers of the different trafficking pathways on the pathogen vacuole is crucial. Here, we describe a method for rapid, objective and quantitative analysis of different fluorescently tagged proteins or probes on the LCV. To this end, we employ an imaging flow cytometry approach and use the D. discoideum -L. pneumophila infection model. Imaging flow cytometry enables quantification of many different parameters by fluorescence microscopy of cells in flow, rapidly producing statistically robust data from thousands of cells. We also describe the generation of D. discoideum strains simultaneously producing two different fluorescently tagged probes that enable visualization of compartments and processes in parallel. The quantitative imaging flow technique can be corroborated and enhanced by laser scanning confocal microscopy.